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1. INTRODUCTION
Although tax reforms are a recurrent phenomena in every developed economy for the last decades,
most tax codes are characterized by extremely complex rules mainly around business taxes and per-
sonal taxation of income. The high costs involved with such systems motivated concerns from politi-
cians and academics, leading to a broad discussion on the advantages of a fundamental tax reform.
One goal of such reform wouldbe to simplify the existing systems. In addition to these theoretical con-
cerns, in the last decade some countries, namely countries in development have adopted very simpli-
fied tax systems, and there seems to be no doubts about the good performance of these systems in
thoseeconomies. These experienceshaveledto anincreaseinthe numberof supportersof a change
to a system that favors a flat tax
1.
As fairness is the argument widely used to justify the high complexity of the actual tax regimes, the
most commonly expressed objection to this radical reform proposal concerns its distributional
consequences.
This note shows the effects on equity of a study that analyzes the foundations of such concerns. In an
economy where the existing tax system is based on capital and labor taxation, what are the effects on
equity of a change to a system based on consumption taxation, with identical taxes across goods?
That is, in the limit, if income wasn’t taxed anymore and government revenues came exclusively from
valued added taxation with a flat tax, whichwouldbe the effects on equity? Agents with the higher wel-
fare in the economy would gain or loose with the reform? And the average economic agent? And the
median agent? And the “poorest” in this economy? That is, the aim of this note it is to analyze the ef-
fects of the reform of taxation across agents with different levels of welfare.
With this objective an economic model that measures the effects that a reform of this type has on the
general equilibrium of the economy is built. The reason why there has been a widening consensus of
the positive aspects of this reform is very much related with the idea that the effects on the economic
efficiencyarequantitativelysignificant.These effects areuniquelyderivedfrom thechangeof theequi-
librium, namelyfrom different allocations of time, and from different decisions of consumption, savings
and investment due to the reform. If these effects are significative over the efficiency they should be
significant over any individual in the economy. Therefore we cannot answer our question assuming
that they face different taxes, ceteris paribus. The main channel through which every individual will be
affected by the reform is related with the general equilibrium effects. The exercise we perform is the
one of a permanent reform of the tax system to which there is commitment that is, once implemented
therewouldbenochangetothestatusquoortoanyotherregimeand,inaddition,wesupposethatpri-
vate agents believe that this is the case. Thus, the effects that wewilldescribe are permanent but they
Economic Bulletin | Banco de Portugal
Articles | Spring 2007
91
* TheopinionsaresolelythoseoftheauthoranddonotnecessarilyrepresentthoseoftheBancodePortugal.Thisnoteisbasedonrecentresearchofwhich
the main reference is Correia (2005).
** Economics and Research Department.
(1) Hall and Rabushka (1995) is perhaps the most well known proposal of a flat tax system.willnot be evenlydistributed across time. There is a transition period until the economyenters in a sta-
tionary trajectory given the new regime. The aim of this paper it is to study the effects on equity
comparing the status quo with this new path.
We construct a model that simplifies the usually used for this objective
2. In that way we get a clearer
understandingof the mainchannelsthroughwhicha changeintaxationaffects the welfaredistribution,
andoftheimportancefortheresultsofthetypeofexogenousheterogeneityimposedacrossagents. In
addition the results are robust to very different distributions of the exogenous heterogeneity. We use a
general equilibrium competitive model where agents have an infinite horizon in which we impose the
type of intragenerational heterogeneity that we observe in most developed economies.
This model allow us to conclude that, when a tax reform that eliminates the taxes on capital and labor
incomeisundertaken,andthefinancingofpublicexpendituresisthroughavalue-addedtax,economic
efficiency as well as welfare distribution improve. That is, one can guarantee that the welfare of those
households that are worse off than the average of the population increase. We can also show that the
introduction of deductions on the tax code, or anonymoustransfers, allowus to improve equity without
losses of efficiency, when an increase of the tax on consumption is used to finance these transfers.
This noteisorganizedinthefollowingway:inthenextsectionwediscussthecharacteristicsspecificto
the consumption tax. We determine which are the equivalent taxes to any household and we develop
the intuitionof howthe Pareto optimalcouldbe achievedand, more important to our argument,whyre-
lying more on the consumption tax, instead of the tax on labor income, increases efficiency. Section 3
answers to the fundamental question of this note, namely the effect on the welfare distribution of mov-
ing from a tax code based on income taxes to a tax code based on consumption taxes. We determine
how this effect depends on the type of heterogeneity that characterizes the economy. For the charac-
terization that we defend, which represents most industrialized economies, we show numerically that
equity improves with the proposed fiscal reform. We show the consequences for individual welfare of
improving simultaneously the efficiency and the equity of the economy. In section 4 deductions are in-
troducedin the taxcodeandweshowhowthe consumptiontaxallowsfor improvements in equitywith-
out losses in efficiency. Therefore we can replicate the actual progressivity of tax codes, which is
associated to increasing marginal tax rates, with gains in economic and administrative efficiency, due
to the flat tax. Section 5 concludes.
2. THE ROLE OF THE VALUE-ADDED TAX
In this section we develop the intuition that the advantage of a fiscal code that includes a tax on con-
sumption comes from the fact that with this tax it is possible to replicate a tax with which the Govern-
ment could discriminate across households, in a non-distortionary way. This advantage leads to the
well known consensus in the literature that increasing the share on revenues of taxation of consump-
tion improves efficiency in the economy.
To determine the more efficient way of financing a given path of public expenditures it is equivalent to
compute the less distortionary wayof doing it. In addition to the income transfer from the private to the
publicsector of the economy, whichis impliedalwaysbythat financing,the aim is that the changeof in-
centives introduced by the fiscal system would be the smallest possible. Nevertheless the way this
change of incentives acts in the economic equilibrium is counter-intuitive: when the economic agent
cannot react to the tax it is exactly when the distortionary effect is zero; on the contrary, when given a
change in incentives the economic agent alters its decisions and does “legal evasion”, it is when the
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(2) For example the overlapping generations models developed byAltig et al (2001). 2222 2distortionaryeffects make the tax less efficient. For example, if the Government uses to finance its ex-
penditures a tax per household
3, this tax wouldnot change the economic incentives and therefore it is
not distortionary. On the other hand if the financing wouldcome from a tax on labor income it wouldbe
less attractive to use time in the market and the intensive margin (hours of work), as wellas the exten-
sive margin (number of persons in the labor market), would change. It is this reaction to the change of
incentives that makes the tax on labor income distortionary. What is counter-intuitive is that, when for
the individual agent there is no way to escape legally, in the end the agent would be better off when
compared with the situation where the type of tax would allow a voluntary change of its economic
choices. This is a representative case of the importance of using economics to evaluate policies since
the impact effects are always dominated by feed-back, or general equilibrium, effects.
To understand the positive effect of having the consumption tax in the tax code it is important to under-
stand how its effects can be derived from equivalent taxes. With this aim we need to describe the in-
struments that are available to the Government and the way they can affect directly the choices of
households. Our set up is one of a non-monetary deterministic closed economy where markets are
competitive. Government has no information about the characteristics that differentiate agents so it
treats everyagentanonymously. For simplicitywewillsupposethat the onlydistortionthat exists inthis
economy comes from public consumption, which is a well defined exogenous path. This public con-
sumption,aswellastransfers,Tr, toprivateagents, havetobefinancedwithdistortionarytaxes.There
are taxes on capital income, on labor income and on consumption (value-added), which are constant
over time. These tax rates are represented respectively by   nk c ,e. Therefore the exercises re-
ported in this note compare policies with flat taxes, that is with marginal taxes identical across agents
and constant over time.












agents in the economy results from different initial assets holdings, i.e. wealth that can be accumu-
lated, mainly physical capital and bonds
4, as well as from different labor efficiency levels which are ex-
ogenous to agents decisions. Households are price takers and anonymous in the markets, which
implies that every individual faces identical prices.
Then the intertemporal budget constraint for agenti can be written as:
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where dw ,,  cn Tr ,, andr o represent,respectivelythediscountfactor (netof thetaxoncapital)and
the gross real wage at period t the tax rate on consumption, the tax rate on labor income, the amount
of transfers from the government, and the net real return on initial wealth.E i and Aio represent the ex-
ogenousfactors that differentiate agents in this economy.E i is the laborefficiencylevelof agenti and
Aio represents the initial level of non-human wealth of agent i, that is, the endowment that, together
withE i ,differentiatesagentsinthiseconomy.Prices,  pd w
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fers are exogenous to the individual household. The anonymityof households implies that the govern-
ment is not able to raise revenue (or make transfers) designed for a special individuali. Discriminatory
lump-sum taxes and transfers are therefore excluded from the tax code.
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(3) The so called poll tax.
(4) Wecouldalsohavehumancapitalasanassetthatcouldbechosenafterperiodzero.Thiswouldimplythatthetechnologywoulddependonhumancapital.
For simplicity we consider that just raw non-accumulatedlabor and physical capital are productive.General equilibrium depends on the consistency of different choices realized by different agents:
households and firms. Firms are very simple entities in this environment that every period hire labor
and rent capital which, given the technology, produce just one final good. All firms use the same tech-
nology and are price takers in the markets in which they operate. The unique good produced in this
economy is used for private or public consumption, and for investment which increases the stock of
physical capital of the economy.
The straightforward analysis of equation 2.1 reveals the role of the tax on consumption in this econ-
omy. It is immediate to verify that for agenti it is indifferent to pay a given tax on consumption, or not
payingthis tax and alternativelypayinga higher tax on labor income and a tax on initial wealth.That is,
the tax on consumption can be decomposed into two components: one distortionary component that
acts on households decisions exactly like a tax on labor income, and a non-distortionary component
because taxing initial wealth does not allow for “legal evasion” by economic agents. Once understood
this decomposition of the tax on consumption it is easy to understand that in a system which simulta-
neously taxes consumption and subsidizes labor income, in a way that incentives to work are not af-
fected, the tax on consumption can finance public expendituresand the labor subsidy, just through the
non-distortionary component of the consumption tax. The first-best, or maximum of efficiency, would
be achieved with this optimal tax code. In the model that we describe efficiency can be measured by
the welfare of the representative household, and maximum of efficiency means that the economy is in
a Pareto optimum, that is given preferences and technologyit is not feasible to finance the exogenous
path of public consumptionand improve the welfareof one householdwithoutdeterioratingat least the
welfare of another one.
The policyrecommendationthat labor should be subsidized is difficult to implement due to incentive to
over-reporting and the high (perhaps infinite) verification costs of the hours of work. When the restric-
tion that labor income taxes cannot be negative is imposed, this restriction is active and the first best is
no longer achievable.We therefore compare in efficiencyterms a sequence of policies wheretaxes on
consumption are increasing and labor taxes cannot be negative. The decline of labor income taxation
whenthe taxon consumptionincreasesallowsfor a less distortionarysystemsince part of the revenue
now comes from the non-distortionary component of the consumption tax. As the system now has a
higher non-distortionarycomponent, the higher tax on consumption accompanied by a lowertax on la-
bor income it is more efficient. In the limit, whenthe tax on labor income is zero, and it is substituted by
the tax on consumption, efficiencyis at the maximum, given the restriction that the tax on labor income
cannot be negative.
This positive effect on efficiency of the consumption tax is well known and the costs of increasing the
importance of this tax are usually related to the negative effects on equity that this change wouldimply
against the positive effects on efficiency just described. However, the way we used to describe the ef-
fects on efficiency raises immediately doubts about the robustness of the negative effects on equity
when the tax on consumption is used to substitute the actual taxes on income. As we just describe, an
increaseofthetaxonconsumptionincreasesthenon-distortionarycomponentthattaxesinitialwealth,
and declines the distortionary component, which changes labor decisions. Heterogeneity across
agents in this economy comes exactly from these two components: agents with higher welfare in the
economyhave higher stocks of initial wealth,or higher labor efficiency, or both. Therefore it is not clear
whether the reform wouldimprove the “rich” or the “poor” in this economy. Besides, as we said before,
the reform leads to important general equilibrium effects which are transmitted to agents essentially
through different equilibrium prices. To compute the effects of this policy change a general equilibrium
model has to be solved. This is the subject of the next section.
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In this section we describe the effects on equity of a reform in which the tax on labor income is substi-
tuted by a tax on consumption. Howeverto start from a status quo more similar with the actual tax sys-
tems we consider that the initial system finances an exogenous stream of public consumption with a
tax on capital and a tax on labor income. We compare the equilibrium that results from this financing
mix withthe one wherethe tax on capital income is eliminated, and after withthe ones wherethe tax of
labor income declines and the tax on consumption increases, maintaining the path of public consump-
tion. In this section weconsiderthat the systemdoes not use transfers (lump sum transfers), or deduc-
tions,Tr  0.
As we said before the set up is such that the method is much simpler than the ones usuallyused in the
literature. One assumption that allows this simplification is that, although he economy is inhabited by
heterogeneous households, the aggregate equilibrium can be replicated by the representative house-
holdparadigm.That is,theaggregateequilibrium,namelyprices,canbecomputedwithnoinformation
on the distribution of initial wealth, Aio or labor efficiency, E i or the distribution that results from the
equilibrium. This separability between aggregate and individual allocations is due to quite weak as-
sumptions: in addition to the ones already mentioned, namely that households are price takers in the
markets in which they operate and anonymous to the Government, preferences are identical across
households and belong to a given class. From this class we chose for this exercise a sub-class that is
able to replicate the major characteristics of the cross-section empirical evidence.
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whereC i andN i represent respectively agenti choices for consumption and work hours.
Each household maximizes the utility function 3.1, subject to the budget constraint, represented by
equation 2.1.

























This first order condition reflects the fact that, for this sub-class of preferences, there are no wealth ef-
fectsonlaborsupply. Laborsupply, inagivenperiod,dependsexclusivelyonthenetwagerateandthe
tax rate on consumption.Note that the tax on labor income and the tax on consumptionaffect labor de-
cisions in the same way. As households face identical prices this implies that labor choices by “poor”
and “rich” households differ exclusivelydue to different labor productivity. Workers with higher produc-
tivity have higher labor supplies than workers with lower productivity. The labor supplies coincide for
identical values of the efficiency level, E i . In this case “poor” and “rich” agents are differentiated
exclusively by their consumption decisions.
The effects on equity of the tax reform are measured through the effects on welfare distribution. From
the proposed utility function we can express the indirect utility,Vi as:
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(5) For more details see Correia (2005).
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where p represents the vector of prices and taxes over time, as defined above.
Note that this indirectutilityfunctionis a transformationof an expressionthat is affine onEA i io

 1 and ,
becausethe functions    ppp p ,,
'   and donot dependonindividualcharacteristics.This
property is a direct consequence of the conditions imposed for aggregation, namely that agents face
the same prices and the assumedclass of preferences,and it willbe veryimportant to allowfor welfare
distribution comparisons in a straightforward way.
The interpersonalcomparison of utilities, or welfarelevels, has been alwaysproblematicdue to its car-
dinal characteristic. In this work we minimize this problem using for interpersonal comparison the indi-
rect utility for householdi.




In order to compare the indirect utility index between any two households,i and j, the ratiovv ji is
computed.This ratiohasa simpleinterpretationbecauseit canbereadas the ratiobetweenconsump-
tion of everygoodtransformedbythe desutilityof workof agenti and j. The valueof this ratio is the an-
swer to the question: How much would the consumption of agenti have to grow, so that agent j would
be indifferent to change its position with agenti? It is in the sense of using the consumption equivalent
criteria, that we can say that interpersonal utility comparisons are free from cardinality.
To rank policies by their distributional effects is to compare the vectors of individual utilities. We com-
pare changes in inequality induced by different policies, by ordering thev distributions using the rela-
tive differential concept.
6 Then policy 1 dominates policy 2 if and only if the percentage increase in
consumption of a “poor” agent necessary to equalize his consumption with any “richer” agent is lower
inpolicy1thaninpolicy2.The individualwelfareindicatorandtheinequalitycriterionchosenimplythat
the inequality ranking is, in the sense defended before, free from interpersonal utility comparisons.
We canprovethat whenthereis just onedimensionof heterogeneity, inourexercisewhenfor example
E i  1or AA io o  , that is when individual utility can be written as
  vp Hp ii  
whereH i represents the dimension of heterogeneity, ordering by equity depends just on equilibrium
prices
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The advantage of this method is the possibility to infer qualitative distributional effects of policy re-
forms, with no explicit knowledgeon the distribution of characteristics of agents in the economy. Since
in our model economy agents differ by two dimensions we willanalyze separately two cases:
Case A: Householdsdiffer exclusivelybythe stock of initial non human wealth.In this case,E i  1 and
HA ii o ! .










,i.e., the consumption index of labor efficiency is perfectly correlated with initial







ways identical to zero, and it is therefore independent of the policy. An economy characterized by this
heterogeneity and by a tax code that does not include transfers, will not experience any effect on wel-
fare distribution when the tax policy changes.
The reason to focus on these two extreme cases is related to the empirical evidence on the cross sec-
tion data. The literature on this question concludes that concentration is higher in wealth than in in-
come, and that these two variable are correlated. Therefore heterogeneity should come mainly from
potentially accumulated assets, being a smaller share due to exogenous characteristics of agents. In
our characterization the economy distribution should be between cases Aand B.
Therefore to determine the effect on equityof the described tax reforms it is necessaryfirst to compute
the effects on the aggregate equilibrium such that the vector p associated with every policy can be ob-






in case A. To obtain the vector p
associated with every policy it is necessary to solve numerically the general equilibrium model of the
economy associated to that policy.
Table 1 summarizes the results obtained, which allow us to order policies by equity.
The last row in this table shows that after the fourth column, where  NK  ., 15 0 and  c .18 in-
equality declines when compared with the status quo. In this case the elimination of the tax on capital
and its substitution by the tax on labor, and afterwards by an increasing tax on consumption increases
efficiency, as well as equity when the tax on consumption is significative.
Note that these effects are the ones when heterogeneity is characterized by Case A. As we saw when
heterogeneity is determined simultaneously by initial wealth and labor efficiency, and those character-
istics are perfectly correlated, there are no effects on equity(Case B). In this case the effect on individ-
ualwelfareis proportionalto theeffects of thepolicychangeonthewelfareof therepresentativeagent.
Because the sequence of the described policychanges leads to an increase of efficiency, the increase
of consumption taxation in Case B, leads to a Pareto movement.
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that accommodate that evidence, we can summarize the results of this section by saying that the
change from a system based on constant taxes on capital and labor income to a system based on a
uniform and constant tax rate on consumption, with no transfers, has a positive effect on equity.
As we described in section 2 the changes of policy represented in the table after column two increase
always efficiency, that is the welfare of the representative household. We can therefore conclude that
the increasing role of consumption tax on government revenues increases simultaneously equity and
efficiency. As consequence the more the system is based on consumption taxes the stronger are the
effects onthewelfareof theagents that belongto theleft part of thewelfaredistribution.In otherwords,
the “poor” are always better off with the change in policy.
4. CONSUMPTION TAXES AND DEDUCTIONS OR REDISTRIBUTION WITH
NO LOSSES IN EFFICIENCY
That a fiscal reform to a consumption tax has a positive effect on equity was the qualitative result de-
rivedintheabovesection.Howeverwecouldarguethattherelevanceof thisresultshouldbequantita-
tiveorthatitdependsheavilyfromthedistributionatthepointofdeparture,orthestatusquo. The initial
system used in the exercise was characterized as one where, although marginal taxes on labor and
capital income are constant, the marginal tax on total income is increasing. We know that existing
codes have increasing marginal taxes, even if it is often claimed that effective marginal taxes are only
slightly increasing. Anyway this fact could have characterized the abstract initial system as less
equitative then the actual one. In this section wewantto claim that once weallowfor deductionson the
tax code we can aim at any
7 desirable level of progressivity. We could improve the equitative gains of
the reform described in the last section by introducing deductions in the system. This novelty of the
consumption tax that we also want to stress in this paper, comes from the fact that when the govern-
ment can use deductions financed with the consumption tax it is possible to redistribute with no loss in
efficiency.
The introduction in the tax code of the possibility to make deductions is equivalent to introduce trans-
fers from the government to every household. Maintaining the discipline of avoiding discriminatory
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Table 1
INCREASING THE TAX RATE ON CONSUMPTION
Income taxes
status quo
 KN  ., . 52 3
 N .35
 K  0
 N .21
 K  0
 N .15
 K  0
 N  0
 K  0









3.8 2.9 3.7 4 4.8
Note: *Increases in the ratio imply increases in equity.
(7) This desirable level is constrained if we impose a certain level of efficiency, due to the non-negativity of the tax on labor income.lump-sum transfers we introduce an annual deduction in the tax code, identical across households.
Therefore the limit situation, the one where the taxes on labor and capital income are zero, is charac-
terized by a constant transfer (across time and across households) and a constant tax rate on con-
sumption (across time and across goods). This system is characterized by a constant marginal tax but
by an increasing average tax and is therefore a progressive system.
We first show how the introduction of non discriminatory transfers can have no effects on aggregate
equilibrium, and therefore efficiency can be maintained. Afterwards the effects of these transfers on
equity (or individual equilibrium) are discussed.
We can prove that the use of deductions allows the maintenance of the aggregate equilibrium when
these deductionsare financedbyan increaseof the consumptiontax and accompaniedbya declineof
labor income taxation. This result comes directlyfrom the role of consumption taxes that wediscussed
in section 2. Suppose that starting from a positive tax on labor income we increase the tax on con-










does not change. We saw
that the increase of the consumption tax is equivalent to an increase of the tax on initial wealth. If the
present value of the sum of deductions, or transfers, is equal to this increase of taxation of the initial
wealth for the representative household, the aggregate general equilibrium is the same and therefore
efficiency is maintained.
Howeverthe describedpolicy, whichis neutralinterms of efficiency, haseffects onindividualdecisions
andonindividualwelfare.The increaseofthetaxonconsumptionandthedeclineofthetaxonlaborin-
come affects different households differently. Also the transfer, although being identical across house-
holds, affects the households’ welfare distribution.
The effect onequitydependsagainonthetypeof heterogeneityconsidered.Wecanagainanalyzethe
twoextremecases,CaseAandCaseB.Wecanverifythatinbothcasestheintroductionofdeductions
as we just described leads to an improvement of equity. As efficiency is maintained and equity im-
proves we get the result that this type of policy improves the welfare of the “poor”. A redistribution is




advocated. In this work it is discussed how the tax burden distribution change if this flat tax is on con-
sumption. The conclusion of this paper is based on heterogeneous agents which we pretend to repre-
sent the empirical evidence. We show that the reform to a system where the only tax is a flat tax on
value-addedand wherewecan make transfers identicalacross householdshas simultaneouslya pos-
itive impact on efficiency and equity. This conclusion is in sharp contrast with the conventional wisdom
of a system based on a year by year base where “poor” agents have a higher consumption to income
ratio than “rich” agents.
Theseresultsaredifferentfromtheonesfoundintheliterature,ingeneralequilibriummodelssimilarto
the one used in this work, due to the hypothesis of heterogeneity: those works assume that the main
differenceacrosshouseholdsislaborefficiencywhileweimposethatagentsaredifferentiatedbyinitial
assets, that can be accumulated, and by exogenous labor efficiency, that cannot be accumulated, and
that these two dimensions of heterogeneity are positively correlated.
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the median is lower than the average in the welfare distribution. Therefore a reform like the one pro-
posed would imply that “poor” households would have necessarily an increase in welfare due to the
reform.
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